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OBESITY 

,„ (7 JL> * I ALA ,N NORMAN HOWARD, a British subject, of 10 Topctiffe 
Way, Cambridge. Cambridgeshire, do hereby declare the invention, for which I 
pray that a patent ma_y be granted to me, and the method by which it is to be 
performed, to be particularly described in and by the following statement:— 

This invention concerns a dietary supplement and dietary methods employing 
said supplement for the treatment of obesity. 

. In the Specification of my Patent No. 1,356,370, there is described and 
claimed a method for the treatment of obesity in man which comprises the steps of 
giving the overweight patient a daily diet comprising:— 

(a) at least the minimum daily requirement of all the minerals required bv 
man; * 

(b) proteinaceous material consisting of:— 

(i) a mixture of monomelic L-aminoacids, and/or 
(tj) natural proteins, and/or 

(iii) natural proteins reinforced with at least one monomelic L- 
ammoacid; 

(c) digestible carbohydrate; 

(d) at least the minimum daily requirement of all the vitamins required by 
man; and ' 

(e) sufficient fat, oil or other source of essential fatty acid to supply the 
patient s minimum fatty acid requirements; 

such that the amount of proteinaceous material given daily is at least 15 g and 
JmTS tcaSt - th 5 mjnimum <^Iy requirements for man of all theTssentW- 
ammoacids required by man that the amount of carbohydrate given daily is from 

!« g K«£ toWO Keats* t<>taI Ca ' 0riC Va ' UC ° f thedai!y ^ is in Lhe ™»Be °f EE 
In that dietary method for the treatment of obesity, which for convenience I 
™ i^T™^ h ? rc J™* er cal > v di ?f - (t is advantageous to give the overweight 
?S » n * / c ? m P'5 te d,et forniulauon which contains at least all the components (a) 
(n) and (c). and preferably also components (d) and (e) set out above in he 
X r S a ? P r ^ ort ' ons ' so that he on use the formulation (if necessary mixed 
been achieved mCanS ° f nUtrition untfl the desired loss of body weight has 

Thus in the Specification of my aforesaid Patent No. 1,356,370 there is also 
S compel-- 3 f0rmuIati0n for thc of obesity In man! 

(a) all the minerals required by man; 

(b) proteinaceous material consisting of:— 

(i) a mixture of monomeric L-aminoacids, and/or 
(tt) natural proteins, and/or 

aminoic5 r0leinS rcinforccd with at ,cast one monomeric L- 



and (c) digestible carbohydrate; 



such that 
minimum 
contains:- 



the smallest amount of the dietary formulation containing at least the 
jlaily requirements of each of the minerals required by man also 

5 A) at least 1 5 e of the proteinaceous material which must include at least the 

minimum daily requirements for man of all the essential L-aminoacids 
required by man; and 
B) from 15 g to 75 g of the digestible carbohydrate; 
and such that the total caloric value of the said smallest amount of the dietary 
10 formulation is m the range of from 160 Kcals to 600 Kcals. 

The dietary requirements of man and the minimum daily amounts of the 
various constituents of a healthy diet are of course discussed in detail in my 
aforesaid Patent No 1 ,356,370. The methods and formulations there described and 
claimed have proved to be very effective in the treatment of obesity, and excellent 

15 results have been achieved. Unfortunately ho over the complete dietary 

formulations disclosed in my Patent No. 1,356,370 are somewhat costly to make 
flavour mar ' 1 10 be rathcr unintcr esting and often objectionable in 

™ j ■ Attempts to overcome these drawbacks to the widespread acceptance of my 

20 diet have led me to the recognition that in general most people find milk palatable, 

and that even today milk still remains a relatively low-cost so.-^ ce of many of the 
essential ingredients of any diet. Milk was of course suggested as a possible source 
of natural protein and carbohydrate in my aforesaid Patent No. 1,356,370, and can 
be used in accordance with the general directions given there for both the diet and 

25 the formulations. 

Skimmed milk is preferred since it is much lower in calorie content than 
whole milk, and yet contains all the other nutrients besides those present in the 
milk fat. For instance, it is a good source of protein and carbohyd.ate. sufficient to 

30 ^ CCt l l i«% 1 r ? me , nts 0, " ir ^ considerable range of the diet of my aforesaid Patent 
No. I 356,370. It also contains substantial amounts of calcium and phosphorus. 

S ;\t n0U & h X ° "l eet .n q r '£ men P ovcr onl y the u PP cr P art of thc range within 
which the sk.mmed milk fulfills the requirements of the diet for protein and 
carbohydrate Skimmed milk is however sadly deficient, to varying degrees in 
other minerals required by man; and it is also inadequate or lacking in manv of the 
vitamins and also in the essential fatty acid(s) required by man. 

What therefore is needed, if skimmed milk-based diets in accordance with mv 
foresaid Patent No 1.356.370 are to be widely adopted, is a ^SldKormulaSd 
2 ! ~ l h tuS hen * dminis r% d " ^ P«»ent in^onjunction Jith summed 
40 I n, „, H r q i ° r ,u in P° wdcr / or m. will complement and make good the 

rh, nr nJ dB " c, f nc,es wh.ch of course I mean the deficiencies in relation to 
he ntended dietary regime) of the skimmed milk. Given some predetermined 
level of administration of skimmed milk to the patient, it is thou g rcompSed 

45 L 'St! 3 " th SV° T rk °- Ut h0w much more ° f additional nJSI 

must also be adm.mstered to the patient. 

The problem which f have set out to solve is not however as simple as that 

smce for practtca usefulness such a supplement must net only enable the chnician 

to vary the seventy of the diet within permissible limits bu? also must a! \Z for 

50 nSaS a ?Jen ofT lh « me "««nwnt oTthe quantities of skimmed milk (and 

m h-i ■ h supplement) which the patie.it takes at anv one time, 

i I uu i)„ « care f u!l y-^Pcry 1S ed hospital treatment it ma\ *df be prac.ical 

to administer various elements of thc diet separately to the patient if he \i to 
; ffir'L ,J , t Cl - he un r c « n i rot! cd environment of his o»n home it i, hrphh, 

^5 ?h?i Si t « f hC Vanety uf dlfre J re 1. 1 Clcmcnts oF thc diet wh '^ h mu» be taken 

n «ib. e \W eW ,F P T' blC i and th , at Cach of l}lem should he « P^atable as 
possible. Nor are these the only considerations-for precise control of the amount 

« table s or he 1 ke, but it is well-known that most patients display some 
resistance to taking e.ther too large a tablet or too many smaller tablet! 
«J There !s currently no commercially-available formulation which contains the 

minerals and vitamins, tar less the other necessary chemicals including essen ial 
latty acid(s). m a form suuable for use as a supplement to skimmed milk m mv d if 
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There arc indeed some dietary formulations which contain some of the necessary 
minerals in the right proportions, but being designed with other aims in view thov 
contain substantia! quantities of carbohydrate and other ingredients, which raise 
them way above the uppermost limits of my diet, namely 75 g carbohydrate and/or 

? 600 Kcalories per day. Leaving aside all such high-calorie diets and other 5 
foodstuffs, which are ruled out for that reason, there are of course vitamin tablets 
on the market which in ,ome cases also include minerals. Such vitamins-plus- 
minerals tablets are however intended to be used as a supplement to normal food, 
which contains ample amounts of many of the necessary minerals, such as sodium, 

) potassium and magnesium, and consequently the already-available tablets do not jo 
contain sufficient of these minerals to supplement my low-calorie milk-based diet. 

T have however now been able to devise a supplement which meets practical 
requirements, in that it can be used with confidence by the clinician and without 
undue stress or difficulty by the patient, even unsupervised at home, in 

> conjunction with convenient amounts of skimmed milk (either liquid or powdered) j 5 
to provide a safe, low-calorie diet in accordance with my aforesaid Patent No. 

1 ,356,370 over the worthwhile range of calorie-intake of from about 200 Kcalories 
to about 600 Kcalories per day. 

According to this invention there is provided a dietary supplement, containing 

) minerals and vitamins, for use in conjunction with skimmed milk to provide a 20 

complete low-calorie diet for the treatment of obesity in man, in which the amount 
of said supplement which contains a datum level of 18 mg ± 9 mg iron also contains 
at least 182 mg sodium, at least 308 mg potassium and at least 64 mg magnesium, as 
well as vitamin A in an amount of at leait 750 f ig rettnol-equivalents, vitamin D in 

» an amount of at least 100 i.u. vitamin D, at least 0.76 mg thiamine, at least 14 mg 25 
nicotinic acid (or nicotinamide), and at least 18 mg of ascorbic acid, and in which 
the total calorie content (if any) of that amount of supplement is not greater than 
200 Kcals. 

For purposes of definition it will be noted that the amounts of the various 
' ingredients of the supplement are specified, not in absolute terms but in 30 
proportion to a datum level o p iron in the supplement. For convenience however 
the datum level for iron and the proportionate amounts of the other ingredients 
Itave all been expressed in figures which correspond to the daily intake of 
supplement. 

> Milk is almost wholly deficient in iron, and in the ranges of my invention 35 
contributes a maximum of 1 mg. Iron must be present in any human diet used for 
prolonged periods, but its amount must lie within narrow limits. There is some 
divergence of view as to the precise minimum which is required; in Britain it is 
generally accepted that an intake of about 10 mg per day will suffice, at least for 

» considerable periods, whereas in the United States of America a slightly higher 40 
minimum intake of about 18 mg per day is normally prescribed. It is therefore 
recommended that the higher of these minima shouh: be adopted as the datum 
level against which other ingredients of the supplement are to be proportioned. 
Over the period of a dietary regime however it is certairly possible to go as low as 
the lower limit of 9 mg per supplement per day allowing for a maximum of ! mg in 45 
the milk, while on the other hand it is also possible to go somewhat above 18 mg 
per day— but because iron much in excess of 18 mg per day causes digestive upsets 
and can give rise to toxic effects, I have set 27 mg per day as a somewhat arbitrary 
hut reliable upper limit which ought not to be exceeded. 

It will of course be appreciated that a supplement containing only the 50 
minerals and the vitamins specified above (or other minerals and other vitamins 
mentioned hereinafter) will have zero calorie content. There is thus no absolute 
requirement that the supplement should have any calorie content, and it is 
certainly preferable that the total calorie content of the supplement should be 
low as possible. There are however certain optional but desirable constituents of 55 
the supplement, such as the essential faty acid(s) mentioned hereinafter, whose 
presence will contribute to the calorie content of the supplement. It may also 
sometimes be thought desirable to incorporate other optional ingredients such as 
carbohydrates (or even proteins), for instance to enhance the palatability of the 
supplement, and these too will contribute to the calorie content of the supplement. 60 
The supplement has been designed to accommodate such optional ingredients 
while still being usable in conjunction with skimmed milk within the safe and 
effective limits of my diet provided that care is taken to ensure that the total 
calorie content of the amount of supplement containing the datum level of iron 
does not exceed 200 Kcalories. That however is an extreme upper limit, and it is 65 
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recommended to ensure normally that the total calorie content of the supplement 
does not exceed 100 Ketones. It is in fact much preferred that the total caloric 
content of the specified amount of supplement shall not exceed 25 Kcalonrs. 

As regards the minerals necessarily included in the diet, namely sodium, 
potassium and magnesium, these are all present to some extent in skimmed milk, 
but require to be supplemented to bring their skimme-d milk-levels up to human 
needs. As will be explained hereinafter, the supplement of this invention is capable 
of use in conjunction with a range of daily intakes of skimmed milk but is 
especially designed to be used within a range of From (a) 123 g/day dried skimmed 
milk (equivalent to 400 Kcals), the so-called "maximum skimmed milk intake", 
down to (b) 61.3 g dried skimmed milk (equivalent to 200 Kcals), the 10-caJIed 
"minimum skimmed milk intake/' These designed limits are chosen because (a) 
represents the optimum quantity of reconstituted milk which a patient could 
reasonably be expected to consume, the 400 Kcals it contains are not excessive, 
and the size of supplement is reasonable in volume; while (b) represents 
approximrtely the minimum quantitj of skimmed milk which is needed to supply 
the daily requirement of calcium, so that below this level it would be considered 
necessary to supplement with additional calcium, which would raise the weight of 
the supplement to an excessive amount for the patient to tolerate. 

The minimum amounts of sodium specified herein for the supplement, namely 

Sodium [Na| I 182 mg 

is the daily amount needed to raise the skimmed milk-level in the designed 
maximum skimmed milk-intake to the lower limit acceptable in Britain of a 
"restricted salt regime", namely 920 mg (or 40 mequiv.) of Na% below which a 
patient might experience symptoms of sodium lack. It is in fact usually desirable to 
keep obese patients on a fairly moderate or even low level of sodium intake. *o as 
to avoid fluid retention. 

However, unless it is specially desired to operate at the highest levels of 
skimmed milk-intake and lowest levels of sodium intake, it will normally be best to 
incorporate a rather higher level of sodium, chosen as 

Sodium [Na! f. 803 mg 

which is the daily amount needed to raise the skimmed milk-level in the designed 
maximum skimmed milk-intake to 1541 mg (67 mequiv.). That is a n.oderatc level 
of sodium intake, commonly adopted in formula diets— as described for instance 
in my aforesaid Patent No. 1,356,370. Moreover when the supplement contains 
about 803 mg sodium that is more than sufficient to raise the skimmed milk-lcvel in 
the designed minimum skimmed milk-intake above the lower level acceptable in 
Britain of a "restricted salt regime". 

As will appear hereinafter, there is no critical upper limit on the level of 
sodium in the supplement. However there is no point in exceeding the preferred 
limit, chosen as 

Sodium [Na| f 1173 mg 

since this is sufficient to supplement the designed minimum skimmed milk intake 
to 67 mequiv sodium. 

The minimum amount of potassium specified herein for the supplement, 
namely:— vv 

Potassium [K| i 308 mg 

is the daily amount needed to raise the skimmed milk-lcvel in the deigned 
maximum skimmed milk-intake to the lower limit acceptable in Britain, and which 
I nave found satisfactory in clinical trials, namely 1950 mg (or 50 mequiv) of K* ft 
will however be best to incorporate a somewhat higher level of potassium, chosen 

Potassium [Kl I U32 mg 

which is the daily amount needed to raise the skimmed milk-level in the designed 
minimum skimmed rmlk-intake to 1950 mg(or 50 mequiv), and does not carrv the 
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skimmed milk-level even in the designed maximum skimmed milk-intake past the 
normally-uceepted upper limit for normal human potassium intake or 5850 mg (or 
150 mequ.v) per day. 

The minimum amount of magnesium specified herein for the supplement, 
namely 

Magnesium [MgJ £ 64 mg 

is the daily amount needed to raise the skimmed milk-level in the designed 
maximum skimmed milk-intake to 200 mg, accepted in Britain as the lower limit 
which should maintain normal .eserves in a human patient, and which I believe 
will be sufficient at least for the period over which most patients will adhere to my 
diet. In the United States of America however the Food and Nutrition Board of 
the National Academy of Sciences recommend a higher minimum daily intake of 
J 50 mg. and so ar to achieve that higher level it is recommended that the minimum 
amount of magnesium in the supplement should be raised to the preferred 
minimum, chosen as 

Magnesium fMgl 4 214 mg 

That amount in the supplement is preferable not only because it complies with 
U.S. requirements but also because it will suffice also to ensure that even with the 
designed minimum skimmed milk-intake the skimmed milk-levet will be raised 
above the minimum daily amount of 200 mg regarded as acceptable in Britain. If it 
is desired to ensure that even with the designed minimum skimmed milk-intake the 
skimmed milk-level will be raised to the minimum daily amount of 350 mg 
recommended in the United States, then the amount of magnesium in the 
supplement should be raised to the preferred maximum, chosen as 

Magnesium [Mgl jf 282 mg 

since there is no advantage in adding more, and since excess should be avoided not 
only for reasons of cost but more importantly also because of the bulk problem 
ft is convenient at this point to say that there is no critical upper limit upon the 
amounts of any of these minerals in the supplement of this invention. Of course it 
is true mat excessively large quantities of any of them could be toxic, but long 
before such levels could be reached the emetic properties and the sheer bulk of the 
supplement would rule it out from practical use. Thus within the limits of what is 
tound practical to administer to the patient there is no reason why the supplement 
can not contain any amounts of sodium, potassium and magnesium in excess of the 
various respective absolute and preferred minima specified herein. Con- 
siderations of bulk and expense will however normally boid the amounts of these 
minerals m the supplement closely adjacent the previously indicated preferred 
amounts thereof. K 

In principle, the sources of iron, sodium, potassium and magnesium used in 
the supplement can be any non-toxic ingestible compounds of these mineral 
elements. For sodium and potassium, their chlorides, bicarbonatcs, sulphates, 
bitart rates, tartrates, citrates, gluconates, lactates, tetraborates, sorbates* 
saccharates, mono-, dt-, or tri-basic salts of phosphoric acid, glycerophosphates 
and acetates are especially useful. For magnesium the same salts 'can be used, and 
also its oxide, hydroxide and carbonate. In the case of iron it is possible to use the 
same compounds as for magnesium, and in addition the native metal can be used 
in the form of reduced iron. However it is important, especially if the supplement 
ts to be administered to the patient in the form of tablets or capsules, to keep the 
weight of the sodium, potassium and magnesium (which are the major minerals), as 
small as possible, since otherwise the number of tablets or capsules required could 
be larger than the patient is wilting to take. Consequently the chlorides of sodium 
and potassium, and the oxide of hydroxide of magnesium are the preferred sources 
o! these minerals, as these have lower molecular weights than other compounds 

Although todme is another important mineral clement in human nutrition, 
milk often contains sufficient for human requirements. Consequently iodine need 
not be present in the supplement of this indention: but if desired it can be 
incorporated in an amount of about 50 — 150 «g. 

Both calcium and phosphorus are also essential mineral elements in human 
nutrition, but dried skimmed milk contains substantial amounts of both these 
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minerals. The mnk-levels of calcium are sufficient, without any supplementation. 

;. ver the whole range of daily skimmed milk-intake for which the supplement of 

this invention is designed. Consequently calcium never need be present in th>- 

supplcment though of course its presence therein is not excluded. The skimmed 

milk-levels of phosphorus are sufficient, without supplementation, over the largest 5 

and most important upper part of the range of skimmed milk-intake for vhich the 

supplement is designed, and there is therefore no absolute need for phosphorus to 

be present in the supplement. However its presence is of course not excluded, and 

in fact it is preferred that the datum amount of the supplement should contain at 

least i>7 mg phosphorus so as to ensure that the supplement can be used in 

effectively even at the lowest end of the range of dimmed milk-intake for which it 

is designed. 

Milk contains traces of other mineral elements needed in trace amounts in 
human nutrition. There is some divergence of view as to the minimum amounts of 
l,,fk C ^ mineral elements which are required, and anyway some trifling lack in , c 

such trace elements over the period for which the patient is likely to adhere to my 15 
diet will not necessarily be a senous matter. Consequently there is no need for the 
supplement of this invention to contain other mineral elements besides those 
mentioned previously herein. However their presence is not excluded, and for 
safety it is recommended that the supplement should preferably contain traces of 20 
copper, zinc and manganese. 

As regards the vitamins, skimmed milk contains only insufficient amounts of 
these except riboflavin, and for practical purposes it is necessary for the 
supplement of this invention to contain substantial contributions towards the 
Smm^m^ E qU,r r m f for h" man . nutrit * OB of essential vitamins in the 2 5 
SHE £ h°- n V£- crcof ' Although there is some disparity between the standards 
established in different countries, as disclosed for instance in "Human Nutrition 
F M MSl by S u and P <" smor *. R- *h Edition ( 1969) published by 

^l\}: 7T t0nC ' Edinburs ^ Wes IS4—I57. 't is generally accepted that the 
minimum daily retirements for a moderately active adult of ihe most important in 
of the vitamins are as set out in Table I below:— ^ 30 

Table I. 

Recommended Minimum Daily Intakes of Vitamins 
for Man. 

Range 

Vitamin A 750—1500 „g retinol-cquivalents 



Vitamin C (ascorbic acid) 30—60 mg 

Vitamin D 100—400 i.u. 

Nicotinic acid 
(nicotinamide or niacin) 15— 18 mg 

Thiamine 1.2 1.4 rng 



vitamin B, 1.0—2.0 mg 



Vitamin I 



5.0 «g 



Vitamin E 30 i.u. 

Folic acid 0.4 mg 

Riboflavin 1.4— 1.7 mg 

«..ffii>m"ir r riS? CnSU [- . th?t lf ? C datUm amount of thc supplement contains 
fjyt n A l - hc esse " ial vitamins to raise skimmed milk levels thereof in the 
designed maximum skimmed milk-intake to these levels it i, essential that he 
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supplement should contain at least 750 «g rctinol-cquivalcnts of Vitamin A, at least 
18 mg of Vitamin C (ascorbic acid), at least 100 i.u. of Vitamin D. at least 0.76 mg 
ot thiamine und at least 14 mg nicotinic acid (or nicotinamide or niacin). These are 
chosen, allowing for the quantities of vitamins present in the designed maximum 
■milk-intake, to carry tne milk levels to the maximum recommended levels for 
moderately active adults according to the U.K. Dept. of Health and Social 
Security, 1969. Obviously higher amounts may be incorporated in the datum 
amount of supplement, to carry the milk levels to the maximum shown in Table 1 
above. 

In addition to the essential vitamins just mentioned it is also desirable to 
incorporate in the supplement the other vitamins listed in the second part of Table 
I above and others often considered desirable by nutritionists. The lack of them 
over the period during which a patient may be expected to adhere to my diet will 
not necessarily cause him much harm, and consequently their presence in the 
supplement is not absolutely essential. It is however distinctly preferable that the 
daily supplement should also contain at least 2 mg Vitamin B„ at least 5 tig Vitamin 
B,,. at least 30 i.u. Vitamin E, at least 0.4 mg folic acid and at least 0.7 mg 
ribofla vine Trace amounts of pantothenic acid, d-biotin, p-amino benzoic acid! 
choline and vitamin K may also be incorporated. 

The amounts stated above are for the pure vitamins. There are commercially 
available many compounds and derivatives of the vitamins which are biologically 
active. Examples of these are penta-erithrytol nicotinate (for nicotinic acid) «- 
tocopherol ascorbate (for vitamins C and E) thiamine pyrophosphate (for 
thiamine). It is, of course, possible for any alternative sources of vitamins to be 
used in amounts which are biologically equivalent to the pure vitamin 

For most of the vitamins there is no critical upper limit upon the amount in 
which they can be incorporated in the supplement, but for reasons of economv 
they will usually be included only at about the necessary minima specified above, 
or perhaps—so as to allow for losses in storage— at slightly in excess of those 
minima. Although any competent nutritionist will be already aware of this it 
should however be mentioned that Vitamin D exhibits toxicity if administered at 
much m excess of the necessary minimum amount, and as a somewhat arbitrary 
but safe upper limit it is therefore strongly recommended that Vitamin D should 
than 800 C °^ 0rated in the amount of the supplement to an extent greater 

Also vitamin A in excessive amounts is toxic and it is considered that an 
m7uriil| in su PP' emcnt greater than 6,000 fig retinol equivalents would be 

t 3 £Sl e !l?S y 8,1 l 5? P r ? l * in w hich I mean natural protein and/or 
L-aminoac.ds) required by my diet. It is however slightly deficient in the sulohur- 
contammg L-am.noacds and so far as to ensure tf at there is no defic ency of 
these at the lowermost, levels of skimmed milk-intake the supplement of this 
IZ'Tth m fn J [.l CSirably ,ncor P oratc U P to 500 mg of one or a mixture of more than 
one of the following, namely L-methionine and/or I.-cysteine and/or L-cystine 

It is no necessary the the supplement of this invention should contain any 
c2hnh«dSi C ;Si/ Al aPP f hercmafter ' * \^P^b\c within limits to incorporare 
carbohydrate and/or proteinaceous materia! fn the supplement. However added 
protein ,n a readily-assimilable form tends to be expensive and serves no useful 
purpose except m the case of the sulphur-containing L-aminoacids which may be 
needed to a very limited extent in certain circumstances as discused above The 
incorporation of limited amounts of carbohydrate may be desirable, particularly 
for flavouring purposes or to provide sweetness. Examples of readilyissimilabk 
E ' t yd J^* SUIta ^ f ° r Purp °? * re « iucosc - gWose-lactor,e, fmc tos* 
lactose, sucrose, maltose, edible starch, dextrin or oligosaccharide. There are 
however quantitative limits upon the amounts of protein and/or carbohydrate 
TubsequTnUy ,nc0rporatcd ,n the supplement, and these will be discussed 
Besides the dietetically-active ingredients discussed elsewhere, the 
supplement of this invention may incorporate ingredients which facilitate its 
fTS-i' 0 ? m j°- mC a PP r °P natc form to ^e Patent. The supplement can in fact 
be administered m any appropriate so-to-speak "pharmaceutical" form, thus as 
ablets, capsules powders, suspensions, emulsions and elixirs, etc., depending on 
the quantity to be ingested and patient preference. One convenient form is a 
powder which is mixed with skimmed milk or with reconstituted skimmed milk 
and flavoured to make a palatable hot or cold drink. With such mod eTof 
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presentation in mind, the supplement of this invention may contain a bulking 
component, for example cellulose or methyl cellulose, pectin, vegetable fibre or 
ispaxhuta husk-or a gum such as acacia gum, tragacanth gum, guar gum 01 
xanthan gum. The amount of any such bulking components will usually be small, 
5 say less than 10% by weight of the supplement, but can in some cases amount to 
w a or even more. The supplement may also contain an emulsfficr of the kind 
recommended for use in food-stuffs. for example polyoxyethylene sorbitan mono- 
°' cal ft a n °,«"» alE0 !ncor P°raus flavouring agents to increase payability. Care 
should be taken to ensure that any such additional ingredients do not contribute an 
excessive calone-content to the supplement; but in the quantities in which they are 
likely to be employed their calone-contribution to the supplement will usually be 
very small. ' 

There is however one other necessary ingredient of human diet in which 
skim med milk is deficient but which has not above been specified as a necessary or 
1 5 even desirable ingredient of the supplement of this invention. Man requires certain 
amounts of fat, oil or other sources of essential fatty acid(s). Unfortunately the 
sources of essential fatty acids which can be used are liable to go rancid, and for 
that reason there is a divergence of view as to whether these can usefully be 
L nc .? rp0 !? • ■ Wlth ? th -f ingredients in dietary formulations or whether they are 
20 better administered to the oatient separately, for example in the form of capsules, 
and they are therefore an essential ingredient of the supplement of this 
invention. 

However in my own view the advantage of incorporating such essential fatty 
acids in the supplement, and thereby reducing the number of different elements 
which must be administered to the patient at any one time, outweigh the possible 
disadvantages thereof-*spec»alIy since the risk of rancidity is much reduced if the 
essential fatty acids are incorporated in the supplement together with suitable anti- 
oxidants such as for example .^-tocopherol or butyrated hydroxy toluene (BHT) 
t is thus a preferred feature of this invention that the datum quantity of the 
J" supplement should also incorporate at least 1.0 g of essential fatty acid. While 
there is no critical upper limit on the amount of essential fatty acids incorporated 
considerations of economy and p&iatability make it desirable to avoid 
incorporation of more than about 10 g of essential fatty acids 
it . . Thc P. re . rerrc ^ fal 5 /0l '» a ™ highly-unsaturated vegetable oils especially those 

35 having a high content (> 25%) orfinoleic acid, such as for example safflower seed 
Kl? Jn°fe te r and ° r J ,no i c, ' c **Ul (especially the methyl and ethyl 
esters thereof). The formulation therefore will normally contain at least 1°' by 
weight and not more than 67% by weight of safilower oil or equivalent 

As previously indicated, the supplement of this invention is designed for use in 
40 conjunction with skimmed milk (in either liquid or dry powdered fo?m) to provide 
a skimmed milk-based diet, as can most easily be seen by reference to the 
accompanying drawings. 

J*"™ | f he ar . ea A. B C, D, E represents the daily limits of my diet as 
disclosed and claimed m the aforesaid Patent No. 1 ,356.370. The heavy line X — Y 
45 represents the balance of carbohydrate to protein in the amounts of skimmed milk 

for use with which thc supplement of this invention is designed. The are X P Q Y 
above the hne X—Y represents the amount of carbohydrate alone (i.e. without 
protein) which may be incorporated in the supplement of this invention without 
exceeding the 75 g per day upper limit upon carbohydrate-intake imposed by my 
50 d.et The area X. Y. S T to the right of the line X-Y represents the .mount of 

protein alone (i.e. without carbohydrate) which may be incorporated in the 
supplement of this invention without exceeding the limitation (line S— T) that its 
^T 1 ? 1 - mU ,r no L bc ^ cat " tha , n 200 ^calories, usually u ill not be greater 
55 (line 1 S^t" preferably w ill not be greater than 25 Kcalories 

The area Y, Q. R S, above and to the right of point Y, represents the diet 
which can be achieved oi.ly by adding both carbohydrate and protein to the 
supplement. 

*n . A^p^'ns'y. if the supplement of this invention contains carbohydrate and/or 

protein the respective and combined amounts thereof must lie within the limits 
canned by the area X. P. R. S, T in the accompanying drawings 

S.nce as previously indicated there is little or no advantage in adding protein 
to the supplement, but its cost tends to be significantly increased therein . for most 
practical purposes the supplement will contain only added carbohydrate (i e no 

d5 added protein, and the amount thereof will lie within the limits defined bv the area 
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X, P. Q, Y in the accompanying drawings. 

The invention also extends to a method for the treatment of obesity in man. 
i I? m .iTJ^V* V l S? S ° Xhc °r crw ' ci ?"t Patient a daily diet of from 61.3 

. gra 7k ° f d £ cd skim , mcd (a " k (or the equivalent quantity of liquid skimmed 
milk) together with a supplement as herein defined, as well as sufficient fat. oil or 

Jiwl^* f SCnt,a] faUy acids t0 suppIy the pat ' cnt with &e minimum fatty 
acta requirements. ' 

writ n^SI ^fi t „ hc t te n K i0n may u bc wc " u ? d .crstood the following Examples 
will now be given, though only by way of illustration, to show preferred 
compositions of the supplement, and their use in conjunction with various daily 
amounts of skimmed milk in my diet, as follows:— y 

Example 1—l'n flavoured Powdered Supplement. 
ingrcdie'nS!- ^ prepared b * in timately mixing together the following 

tri-sodium citrate, 2H t O 40.5 g 

tri-potassium citrate, H,0 17,6 g 

magnesium gluconate 44 g g 

potassium iodide I g4 mg 

manganous acetate, HjO 143 mg 

cupric acetate, H,0 70 mg 

ferrous ammonium sulphate, 6H,0 1,28 g 

zinc acetate, 2H 2 0 (5 mg 

safflower oil 50 mI 
emulsifier 

polyoxyethylene sorbitan mono oleate 3,| g 

ascorbic acid 600 



mg 
4 mg 



folic acid 

nicotinamide IgO 

riboflavin I7 

thiamin J4 

vitamin A (retinol) 15 

vitamin B„ 20 

vitamin B 12 50 

vitamin D 4 000 

vitamin E -jqq 

d-calcium pantothenate 200 

d-Biotin 26 mg 

p-amino benzoic acid 4 16 g 
choline bitartrate 
menadione (vit. K) 



mg 
mg 
mg 
mg 
mg 
mg 
i.u. 
i.u. 
mg 



2.23 g 
602 mp 



to 
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The supplement thus may be mixed with 1,000 grams of dried skimmed milk 
to provide a complete diet. 

A typical fiaily dose of that complete diet is 1 20 g, distributed as three meals of 
40 g mixture including the dried skimmed milk mixed with 0.5 litres water before 
use. 

In the above Example, the sodium citrate can be reduced to 24.4 g and the 
magnesium gluconate to 25.6 g if a diet lower in sodium amd magnesium is 
required for use in a low salt regime 

Example 2 — Chocolate-flavoured Powdered Supplement. 
The supplement was prepared by intimately mixing together the following 
ingredients:— 





tri-sodium citrate, 2H t O 


81 


g 




tri-potassium citrate, HjO 


35.2 


g 




magnesium gluconate 


89.6 


g 


15 


potassium iodide 


3.68 rng 




manganous acetate, H,0 


286 


mg 




cupric acetate, H t O 


152 


mg 




ferrous ammonium sulphate, 6H t O 


1.40 g 




zinc acetate, 2H t O 


30 


mg 


20 


corn oil 


120 


ml 




polyoxyethylene sorbitan mono oleate 


6.0 


g 




ascorbic acid 


1.20 g 




folic acid 


8 


mg 




nicotinamide 


360 


mg 


25 


riboflavine 


20 


mg 




thiamine 


28 


mg 




vitamin A (retinol) 


15 


mg 




vitamin D 


2,000 


i.u. 




vitamin B, 


40 


mg 


JO 


vitamin B (1 


100 


ug 




vitamin E 


500 


i.u. 




d-caicium pantothenate 


400 


mg 




d-biotin 


5 


mg 




p-amino benzoic acid 


8 


g 


35 


choline bitartrate 


5 


g 




menadione (vit. K) 








Low calorie chocolate flavouring to make 


250 


g 



! ,493,993 

When 4,2 g of the powdered supplement thus prepared is added to 30 g dried 
milk, and the mixture re-constituted with * pint hot water, a palatable drink is 
made which give* "dequate nuirition to the obese patient when consumed thrice 
daily. 

Example 3— Supplement (without methionine) in the form of Capsules. 
A powdered mineral-and-vitamin supplement was prepared by intimately 
mixing together the following ingredients:— 

Iron (reduced) 9 g 

sodium chloride 256 g 

potassium chloride 187 g 

magnesium oxide 62 g 

pectin 250 g 

a commercially-available multi-vitamin mixture 
(containing 225 mg retinol, 30,000 i.u. Vitamin D, 
240 mg thiamine, 45 g nicotinamide. 60 g ascorbic 
acid) to make 900 g 

This mixture was filled into hard g*'atin capsules, each containing 0.5 g 
mixture. Two capsules are consumed three times daily. This, when taken with 120 
g per day skimmed milk and one teaspoon corn oil supplies complete daily 
nutrition for an overweight patient. 

In the above Example, the sodium chloride can be reduced to 150 g and the 
pectin omitted. The patient would require only three capsules for complete daily 
use (each containing 0.55 g) in addition to the other above mentioned food 
ingredients. The above mineral mixtures could also be converted into tablets by 
mixing with small quantities of calcium stearate and talc and tabletting in the usual 
manner. 

Example 4— Supplement (with methionine) in the form of Tablets. 
A powdered mineral-and-vitamin supplement was prepared by intimately 
mixing together the following ingredients:-— 

sodium chluride 138 g 

ferrous ammonium sulphate, 6H,0 10 g 

potassium chloride 212 g 

magnesium hydroxide 22 g 

L-methionine 25 g 

calcium stearate 15 g 

a commercially-available multi-vitamin (containing 

3.0 g Vitamin C, 1.5 g nicotinic acid, 10,000 i.u. 

Vitamin D, 75 mg retinol, 120 mg thiamine) up to 500 g 

After these ingredients have been mixed, they are tabletted. Three tablets of 
560 mg each are given thrice daily, together with 2/3 pint skimmed milk .Taily, one 
teaspoon of corn oil and a small apple. 

Example 5-— Supplement (including essential fatty acids) in the form 
of Capsules. 

A powdered supplement was prepared by intimately mixing together the 
following ingredients: — 

sodium chloride 256 g 



potassium chloride 


187 g 


magnesium oxide 


58 g 


guar gum 


95 g 


potassium iodide 


18.4 mg 


manganous acetate, H s O 


1.43 mg 


cupric acetate, H t O 


700 mg 


ferrous ammonium sulphate, 6^0 


7 g 


zinc acetate, 2H t 0 


150 mg 


ascorbic acid 


6.0 g 


folic acid 


40 mg 


nicotinamide 


1.8 g 


riboflavine 


100 mg 


thiamine 


140 mg 


vitamin A (retinol)) 


75 mg 


vitamin B t 


200 mg 


vitamin B„ 


500 ug 


vitamin D 


20,000 i.u. 


vitamin E 


3,000 i.u. 


d-caldum pantothenate 


2.0 g 


d-Biotin 


26 mg 




p-amino benzoic acid 


41.6 g 


choline bitartrate 


22.3 g 


menadione (vit. K) 


6-0 g 


ethyl linoteate 


300 g 



The above mixture is made up to 1000 e with ralr *nrt m a ■ l , 
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WHAT I CLAIM IS:— 

1. A dietary supplement, containing minerals and vitamins, for use in 
conjunction with skimmed milk to provide a complete low-calorie diet for the 
treatment of obesity in man, in which the amount or said supplement which 
contains a datum level of 18 mg ± 9 ma: iron also contains at least 182 mg sodium, 
at least 308 mg potassium and at least 64 ma magnesium, as well as vitamin A in an 
amount of at least 750 ^g retinol equivalents^ at least 100 i.u. Vijamin D, at least 
0.76 mg thiamine, at least 14 mg nicotinic acid (or nicotinamide), and at least 18 
mg ascorbic acid, and in which the total calorie content (if any) of that amount of 
supplement is not greater than 200 Kcah. 

2. A supplement as claimed in claim 1, in which the total calorie content of the 
amount of supplement containing the datum level does not exceed 100 Kcalories. 

3. A supplement as claimed in claim i or claim 2, in which the total calorie 
content of the amount of supplement docs not exceed 25 Kcalories. 

4. A supplement as claimed in any of the preceding claims, in which the datum 
amount of supplement contains at least 803 mg of sodium. 

5. A supplement as claimed in any of the preceding claims, in which the datum 
amount contains not more than 1175 mg of sodium. 

6. A supplement as claimed in any ofthe preceding claims in which the datum 
amount contains at least 1132 mg of potassium. 

7. A supplement as claimed in any ofthe preceding claims in which the dni'tn 
amount contains at least 214 mg of magnesium. 

8. A supplement as claimed in any ofthe preceding claims in which the datum 
amount contains not more than 282 mg of magnesium. 

9. a supplement as claimed in any of the preceding claims in which the 
sources of sodium and_ potassium their chlorides and the source of magnesium 
is its oxide or hydroxide. 

10. A supplement as claimed in any of the preceding claims in which the 
datum amount also includes iodine in an amount of 50—150 *ig. 

1 1. A supplement as claimed in any of the preceding claims in which the 
datum amount also includes at least 157 mg phosphorus. 

12. A supplement as claimed in any of the preceding claims which also 
contains traces of copper, zinc and manganese. 

1 3. A supplement as claimed in any of the preceding claims, in which the 
datum amount also includes at least 2 rag Vitamin B„ at least 5 fig Vitamin B u , at 
least 30 i.u. Vitamin E, at least 0.4 mg folic acid and at least 0.7 mg riboflavin. 

14. A supplement as claimed in claim 13, in which the datum amount also 
includes trace amounts of pantothenic acid, d-biotin, p-aminobenzoic acid, 
choline and/or Vitamin K. 

15. A supplement as claimed in any of the preceding claims, in which the 
datum amount also incorporates up to 500 mg of one or a mixture of more than 
one of the following, namely L>methionine and/or L -cysteine and/or L-cystine. 

16. A supplement as claimed in any of the preceding claims which also 
incorporates up to 50° o by weight of bulking components. 

17. A supplement as claimed in claim 16, in which the bulking components 
include one or more of the following, namely cellulose, methyl cellulose, pectin, 
vegetable fibre, ispaghula husk, acacia gum, tragacanth gum, guar gum and/or 
\anthan gum. 

18. A supplement as claimed in any of the preceding claims wrpch also 
incorporates an emulsifier recommended for use in food-stuffs. 

19. A supplement as claimed in any of the preceding claims which also 
incorporates flavouring agents. 

20. \ supplement as claimed in any of the preceding claims, in which the 
datum amount also incorporates ftom 1.0 g to 10 g of essential fatty acids. 

21. -\ supplement as claimed in claim 20, in which the source of essential fatty 
acids is or includes & highly unsaturated vegetable oil having a content of more 
than 25 u a of linoleic acid. 

22. A supplement as claimed in any of the preceding claims in which 
carbohydrate and/or protein is added in an amount within the area X. P, R. S, T in 
the accompanying drawings. 

23. A supplement as claimed in claim 22. which contains only added 
carbohydrate (i.e. no added protein} and the amount thereof lies within the limits 
defined by the area X, P. Q. Y in the accompanying drawings. 

24. A diet supplement as claimed in any of the preceding claims and 
substantially as herein described. 
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25. A method for the treatment of obesity in man. which comprises the steps 
of giving the overweight patient a daily diet of from 61.3 to 1 23 grams of dried 
skimmed milk (or the equivalent quantity of liquid skimmed milk) together with i 
supplement claimed in any of the preceding claims, where necessary with 
5 sufficient additional fat, oil or other source of essen' ;, »! fatty acids to supply the 5 

patient with his minimum fatty acid requirements. 

For the Applicant: 
SANDERSON & CO.. 
Chartered Patent Agents, 
97, High Street, 
Colchester, Essex. 
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